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Composition reactive et procede pour 
^ l^epuration d'un gaz contenant du chlorure d^hydrogene > 



L' invention concerne I'epuration des gaz contenant du 
chlorure d'hydrogene. 

EUe concerne plus particulierement une composition reactive 
a base de bicarbonate de sodium, utilisable pour epurer un gaz en 
5 chlorure d'hydrogene. 

L' incineration est une technologic qui tend a s'imposer pour 
I'^limination des ordures menageres ou municipales. L' incine- 
ration des ordures menageres s'accompagne d'une formation de 
fumee contenant gen^ralement du chlorure d'hydrogene* II est 
10 imperatif d'eliminer le chlorure d'hydrogene de la fumee, avant 
de rejeter celle-ci dans I'atmosphere. 

Un procede connu pour epurer une fumee contenant du chlorure 
d'hydrogene consiste a traiter la fumee avec du bicarbonate de 
sodium de maniere a decomposer le chlorure d'hydrogene et former 
15 du chlorure de sodium. 

On a plus particulierement propose un procede dans lequel du 
bicarbonate de sodium est injecte a I'etat d'une poudre dans la 
fumee sortant de 1' incinerateur et la fumee ainsi traitee est 
ensuite envoyee sur un filtre (SOLVAY & Cie, brochure TR. 
20 895/5c-B-l-1290) . Dans ce procede connu, la fumee possede une 

temperature de 260 '^C a I'endroit d' injection du bicarbonate de 
sodium. Celui-ci est mis en oeuvre a I'etat d'une poudre 
calibree, obtenue par broyage, dont 90 X en poids est a I'etat de 
particules de diametre inferieur a 16 vm. 
25 En pratique, la poudre de bicarbonate de sodium mise en 

oeuvre dans ce procede connu contient du monocarbonate de sodium. 

On a maintenant trouve qu'il etait possible d'optimiser 
l'efficacit6 du procede connu qui vient d'etre decrit, en selec- 
tionnant du bicarbonate de sodium de qualite bien definie. 
30 L' invention concerne des lors une composition reactive, 
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10 



sollde, pulverulente pour I'epuration d'un gaz contenant du 
chlorure d'hydrog^ne, ladite composition reactive comprenant plus 
de 98 X en poids de bicarbonate de sodium et moins de 2 % en 
poids de monocarbonate de sodium et presentant une distribution 
granulometrique definie par un diametre moyen de particule 
inferieur a 0,050 mm et une pente granulometrique inferieure a 5. 

Dans la composition reactive selon 1' invention, le bicar- 
bonate de sodium et le monocarbonate de sodium sont consideres a 

I'etat anhydre, 

Selon I'invention, la composition reactive coraprend plus de 
98 % (de preference au moins 99 %) en poids de bicarbonate de 
sodium et moins de 2 % (de preference au maximum 1 %) en poids de 
monocarbonate de sodium. Elle peut eventuellement comprendre 
d'autres impuretes accompagnant habituellement le bicarbonate de 
15 sodium du commerce, notamment du chlorure de sodium. 

La composition reactive selon 1' invention est un solide 
pulverulent. Un caracteristique importante de la composition 
reactive selon 1' invention reside dans sa distribution granulo- 
metrique qui est caracterisee par un diametre moyen de particule 
20 Dn, inferieur a 0,050 mm (de preference au maximum 6gal k 

0,030 mm) et une pente granulometrique e inferieure a 5 (de 
preference au maximum egale a 3). 

Dans la composition reactive selon 1' invention, le diametre 
moyen 0^ et la pente granulometrique a sont d^finis par les 
25 relations suivantes 

Dm = £ >D i , c = Dgn - DlO 
E ni D50 
dans lesquelles ni designe la frequence (en poids) des particules 
de diametre Di, et D90 (respectivement D50 et Diq) represente le 
diametre pour lequel 90 X (respectivement 50 % et 10 %) des 
particules de la composition reactive (exprimees en poids) ont un 
diametre inferieur a D90 (respectivement D50 et Diq). Ces para- 
metres granulometriques sont definis par la methode d' analyse par 
diffraction de rayons laser utilisant un appareil de mesure 
SYMPATEC modele HELOS 12LA fabrique par SYMPATEC GmbH. 
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La composition reactive selon 1' invention est specialement 
destin^e a I'epuration des fumees provenant des fours d' incine- 
ration des ordures menageres. Ces fumees contiennent genera- 
lement, en plus de chlorure d'hydrogene, du dioxyde de soufre. On 
5 a observe que la composition reactive selon 1' invention realise 
une epuration efficace de ces fumees, a la fois en chlorure 
d'hydrogene et en dioxyde de soufre - 

Dans la composition reactive selon 1' invention, le bicar- 
bonate de sodium constitue le compose actif principal. La teneur 

10 en carbonate de sodium et la distribution granulometrique 

constituent par ailleurs deux parametres interdependants. D'une 
part, on a observe que, toutes autres choses egales, une teneur 
excessive en carbonate de sodium tend a provoquer une aggluti- 
nation des particules de la composition reactive, reduisant 

15 I'efficacite de celle-ci. D'autre part, la distribution granu- 
lometrique de la composition reactive doit respecter un 
compromis, sachant qu'une granulometrie fine va favoriser la 
reaction avec le chlorure d'hydrogene du gaz traite, tandis 
qu'une granulometrie grossiere va favoriser la separation 

20 ulterieure des produits solides de la reaction. En pratique, des 
compositions reactives specialement recoramandees sont celles pour 
lesquelles la teneur ponderale en bicarbonate de sodium est de 99 
a 99,9 la teneur ponderale en monocarbonate de sodium est de 
0,1 a 1 Z, le diametre moyen de particule est de 0,010 a 0,030 mm 

25 et la pente granulometrique est de 1 a 3. Les valeurs optimum des 
parametres granulometriques sont liees au moyen utilise pour 
separer les produits solides de la reaction de la composition 
reactive avec le chlorure d'hydrogene et, le cas echeant, le 
dioxyde de soufre du gaz traite. II s'est en effet avere que ces 
r 30 produits de reaction ont une distribution granulometrique direc- 

tement liee a celle de la composition reactive. 

Une forme de realisation de la composition reactive selon 
1' invention, specialement adaptee au cas particulier ou.on 
utilise un filtre electrostatique comme moyen de separation des 

35 produits de reaction precites, est celle pour laquelle le 

diametre moyen de particule est de 0,020 a 0,030 mm et la pente 
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granuloraetrique est de 1,25 a 2,50. Une variante preferee dc 
cette forme de realisation de 1' invention est celle dans laquelle 
au moins 90 % en poids des particules ont un diametre egal ou 
inferieur a 0,055 mm et au maximum 10 X en poids ont un diametre 

5 infdrieur a 0,006 mm, 

Une autre forme de realisation de la composition reactive 
selon 1' invention, specialement adaptee au cas particulier ou on 
utilise un filtre du type a tissus filtrants (par exemple un 
filtre a manches) comme moyen de separation mecanique des 

10 produits de reaction precites, est celle pour laquelle le 

diametre moyen de particule est de 0,010 a 0,020 mm et la pente 
granuloraetrique est de 1 a 3. Une variante preferee de cette 
autre forme de realisation de 1' invention est celle dans laquelle 
au moins 90 % en poids des particules ont un diametre egal ou 

15 inferieur a 0,035 mm et au maximum 10 % en poids ont un diametre 
inferieur a 0,005 mm. 

La composition reactive selon 1' invention est generaleraent 
obtenue par broyage d'une poudre grossiere de bicarbonate de 
sodium du commerce. La composition de la poudre et sa granulo- 

20 metrie jo uent un role important dans la qualite de la composition 
reactive selon 1^ Invention. 

Selon une forme de realisation specialement recoramandee de 
la composition reactive selon I'invention, celle-ci est obtenue 
par broyage d'une poudre qui comprend plus de 98 X (de preference 

25 au moins 99 %) en poids de bicarbonate de sodium et moins de 2 X 
(de preference au maximum 1 X) en poids de monocarbonate de 
sodium et qui presente une distribution granuloraetrique telle 
qu'au moins 85 X en poids de ses particules aient un diametre 
inferieur a 0,500 mm et qu'au maximum 25 X en poids de ses 

30 particules aient un diametre inferieur a 0,040 mm. Conformement a 
une variante preferee de cette forme de realisation de 
1' invention, la poudre raise en oeuvre au broyage presente une 
distribution granulom^trique telle que, pour 100 unites ponde- 
rales de ses particules, 85 unites aient un diametre inferieur a 

35 0,250 mm, de 50 a 70 unites aient un diametre inferieur a 
0,125 mm, de 30 a 50 unites aient un diametre inferieur a 
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0,090 mm et moins de 23 unites aient un diametre inferieur a 
0,OA5 mm. 

Dans la forme de realisation specialement recoramandee qui 
vient d'etre decrite, les conditions du broyage constituent un 

5 parametre important. En particulier, il est important de regler 

le broyage pour eviter une decomposition thermique inopportune ou 
excessive du bicarbonate de sodium de la poudre, sous I'effet de 
la chaleur degagde par le broyage. Les parametres optimum du 
broyage sont directeraent lies a d'autres parametres, tels que le 

0 broyeur utilise, la granulometrie de la poudre soumise au broyage 
et ses teneurs en bicarbonate et en monocarbonate de sodium, la 
distribution granulometrique recherchee pour la composition 
. reactive selon 1' invention ainsi ses teneurs en bicarbonate et en 
monocarbonate de sodium. £n pratique, les parametres optimum du 

5 broyage peuvent etre determines ai semen t dans chaque cas 
particulier par un travail de routine au laboratoire. 

Toutes autres choses egales, la composition reactive selon 
1' invention presente une efficacite optimum comme reactif 
d'epuration d'lme fumee en chlorure d'hydrogene et, le cas 

0 echeant, en dioxyde de soufre. Cette efficacite se manifeste au 
niveau de I'exces de composition reactive necessaire pour 
decomposer une fraction definie du chlorure d'hydrogene et du 
dioxyde de soufre du gaz, par rapport a la quantite stoechio- 
nietrique. 

5 La composition reactive selon 1' invention trouve une appli- 

cation interessante pour I'epuration des fumees residuaires de 
1' incineration des ordures menageres. 

L' invention concerne des lors egalement un procede pour 
I'epuration d'une fumee contenant du chlorure d'hydrogene, selon 

0 lequel on introduit, dans la fumee, a une temperature de 125 a 
600 ®C, une composition reactive conforme a 1' invention, 
contenant du bicarbonate de sodium, et on soumet ensuite la. fumee 
a un depoussierage. 

Dans le procede selon 1' invention, la composition reactive 

5 est introduite a I'etat solide dans la fumee. En general, la 

composition reactive est introduite dans un courant de la fumee, 
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circulant a I'interieur d'une chambre de reaction. Dans celle-ci, 
le bicarbonate de sodium decompose le chlorure d'hydrogene de la 
fumee en formant du chlorure de sodium, Le depoussierage de la 
fum^e a pour fonction d'en extraire les particules de chlorure de 
5 sodium formees. 11 peut etre realise par tous moyens connus 

appropries, par exemple par separation mecanique dans un cyclone, 
par filtration a travers un tissu filtrant ou par separation 
^lectrostatique* Dans la mise en oeuvre du procede selon 
1' invention, il est necessaire de prevoir un temps de reaction 

10 suffisant du bicarbonate de sodium avec le chlorure d'hydrogene 
de la fumee, avant de soumettre celle-ci au depoussierage. En 
pratique, il s'est revele avantageux que le depoussierage soit 
opere plus de 2 secondes (de preference endeans un temps de 2,5 a 
6 secondes) apres la fin de 1' introduction de la composition 

15 reactive dans la fumee, 

Le procede selon 1' invention trouve une application specia-^ 
lement avant ageuse pour I'epuration d'une fumee provenant de 
1' incineration d' ordures menageres. Dans cette application 
partlculiere du proc6de selon 1' invention, le produit solide 

20 recueilli du depoussierage comprend generalement , en plus du 

chlorure de sodium, du sulfate de sodium, des metaux polyvalents 
a I'etat metallique ou combine, ainsi que du carbonate de sodium. 
Ce produit solide peut etre traite de la raaniere exposee dans la 
demande internationale de brevet WO 93/04983 [(SOLVAY (Societe 

25 Anonyme)], 

Des parti cularites et details de 1' invention vont ressortir 
de la description suivantes des dessins annexes. 

La figure 1 montre sch^matiquement une installation d' inci- 
neration d' ordures menageres raettant en oeuvre le procede selon 

30 I'invention; 

Les figures 2 et 3 sont deux diagrammes reproduisant les 
distributions granulometriques cumulatives de deux formes de 
realisation particulieres de la composition reactive selon 
1' invention. 

35 L' installation d' incineration representee a la figure 1 

comprend un four d' incineration 1 (partiellement represente) , une 
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chaudiere de recuperation 2, une chambre de reaction tubulaire 
verticale 3, un dispositif de depoussierage A et une cheminee 5. 
Le dispositif de depoussierage 4 comprend un cyclone 6, sulvi 
d'une batterie 7 de filtres electrostatiques. En variante, 
5 1' installation peut comprendre un filtre a tissus filtrants, par 
exemple un filtre a manches, en remplacement ou en aval de la 
batterie de filtres electrostatiques ?• 

La chambre de reaction 2 est equipee d'un injecteur 8 relie 
a un dispositif d'alimentation 14 d'une composition reactive. 

10 Pendant I'exploitation de 1' installation de la figure 1, le 

four d' incineration 1 genere une fumee chargee de chlorure 
d'hydrogene, de dioxyde de soufre et de di verses impure tes 
gazeuses et solides, parmi lesquelles des metaux lourds. Cette 
fumee quitte le four 1, traverse la chaudiere 2 dans laquelle on 

15 recupere une partie de sa chaleur sensible, puis debouche, via un 

carneau 9, dans la partie Inf^rieure de la chambre de reaction 3, 
au-dessous de 1' Injecteur 8. L' injecteur 8 est par ailleurs 
alimente avec une composition reactive pulverulente conforme a 
1' invention, provenant du dispositif d'alimentation 14 dont le 

20 fonctionnement sera explicite plus bas. Ainsi, dans la chambre 3, 

la fumee est traitee avec la composition reactive provenant de 
1' injecteur 8, ce qui a pour resultat de decomposer le chlorure 
d'hydrogene et le dioxyde de soufre de la fumee, avec formation 
de particules de chlorure de sodium et de sulfate de sodium, A sa 

25 sortie de la chambre de reaction 3, la fumee passe dans le dispo- 
sitif de depoussierage 4, ou on separe les matieres solides 
qu'elle contient, en particulier les metaux lourds ainsi que le 
chlorure et le sulfate de sodium formes dans la chambre de 
reaction 3. La fumee cpuree est ensuite transferee telle quelle a 

30 la cheminee 5, 

La composition reactive utilis6e pour alimenter. 1' injecteur 
8 provient du dispositif d'alimentation 14. Celui-ci, comprend un 
silo 10 contenant une poudre de bicarbonate de sodium du commerce 
et un broyeur 11 alimente au depart du silo 10 par I'interme- 

35 

diaire d'un distributeur vibrant 12. Le broyeur 11 est du type a 
attrition, dans lequel I'energie d'attrition est communiquee a la 
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matiere a broyer par un courant d'air (Kirk Othmer, Encyclopedia 
of Chemical Technology, Volume 21, 1983, page 157). Le broyeur • 
comporte un organe de taraisage. II est relie a I'injecteur 8 par 
un conduit 13. 

5 Les exemples suivants servent a illustrer 1' invention. 

Exemple 1. 

On a precede a 1' incineration d'ordures raenageres dans une 
installation industrielle du type de celle decrite plus haut, en 
reference a la figure 1. A sa sortie du four d' incineration, la 
10 fumee presentait les caracteristiques suivantes : 



Composition ponderale (mg/Nm-*) : 

HCl : 1300 

SO2 : 200 
y 

Temperature : 250 °C 
Debit : 3500 Nm^/h 



On a par ailleurs mis en oeuvre une poudre de bicarbonate de 
sodium du commerce, presentant les caracteristiques suivantes : 



Composition ponderale ; 


NaBC03 : 


> 99 Z 


Na2C03 : 


< 1 Z 


Distribution granulometrique ; 


Diametre (mm) 


Fraction ponderale iZ) 


< 0,250 


> 85 


< 0,125 


50 - 70 


< 0,088 


30 - 50 


< 0,04A 


< 25 



Cette poudre de bicarbonate de sodium du commerce a ete 
broyee dans un broyeur a attrition RTM 300-S, fabrique par STM 
s.n.c. Le f onctionnement du broyeur a ete regie de maniere a 
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obtenir une composition reactive presentant la distribution 
granulometrique representee a la figure 2 et la composition 
ponderale suivante : 
NaHC03 : > 99 K 
5 Na2C03 : < 1 X 

La figure 2 reprodult la distribution granulometrique cumu- 
lative de la composition reactive recueillie du broyeur, Sur 
cette figure, I'echelle des abscisses represente le diametre des 
particuleSy exprime en microns et I'echelle des ordonnees 
10 represente la fraction ponderale cumulee, exprimee en X du passe. 

La composition reactive recueillie du broyage a ete imm^- 
diatement Injectee telle quelle dans la fumee, avec un debit 
correspondant sensiblement a 1|6 mole de NaHC03 par mole de 
(HCl-fS02) de la fumee. La fumee traitee a ensuite ete 
15 depoussieree sur un filtre electrostatique. 

On a analyse la composition de la fumee apres le traitement 
d'epuration et depoussierage : 
HCl : 200 mg/Nm^ 
SO2 : 10 mg/Nm3 
20 Exemple 2. 

On a repete I'essai de I'exemple 1, avec une fumee 
presentant les caracteristiques suivantes a la sortie du four 
d' incineration : 



Composition ponderale (mg/Nm-^) : 
HCl : 647 
SO2 : 100 

Temperature : 167 ®C 

Debit : 36000 Nm^/h 



On a utilise la meme poudre de bicarbonate de sodium du 
25 commerce qu'a 1' exemple 1. Les conditions du broyage de la poudre 
ont toutefois ete modifiees de maniere a obtenir une composition 
reactive presentant la distribution granulometrique cumulative 
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representee a la figure 3 (les echelles des abscisses et des 
ordonnees sont identiques a celles de la figure 2) et la compo- 
sition ponderale suivante : 
NaHC03 : > 99 % 

5 Na2C03 : < 1 Z 

La composition reactive recueillie du broyage a ete imme- 
diatement injectee telle quelle dans la fumee, avec un debit 
correspondant sensiblement a 1,2 mole de NaHC03 par mole de 
BCI+SO2) de la fumee. La fumee traitee a ensuite ete depoussieree 

10 sur un filtre a tissus filtrants- 

On a analyse la composition de la fumee apres le traitement 
d'epuration et depoussierage : 
HCl : 5 mg/Nra^ 
SO2 : < 10 mg/Nm^ 
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REVENDICATIONS 

1 - Composition reactive, solide, pulverulente pour I'epu- 
ration d'un gaz contenant du chlorure d'hydrogene, ladite compo- 
sition reactive comprenant plus de 98 % en poids de bicarbonate 

5 de sodium et moins de 2 % en poids de monocarbonate de sodium et 
presentant une distribution granulometrique definie par un 
diametre moyen de particule inferieur a 0,050 mm et une pente 
granulometrique inferieure a 5. 

2 - Composition reactive selon la revendication 1, carac- 
10 terisee en ce que la teneur ponderale en bicarbonate de sodium 

est d'au moins 99 %, la teneur ponderale en monocarbonate de 
sodium est d'au maximum 1 %, le diametre moyen de particule est 
au maximum egal a 0,030 mm et la pente granulometrique est au 
maximum egale 4 3. 

15 3 _ Composition reactive selon la revendication 2, caracte- 

risee en ce que la teneur ponderale en bicarbonate de sodium est 
de 99 a 99,9 %, la teneur ponderale en monocarbonate de sodium 
est de 0,1 a 1 %, le diametre moyen de particule est de 0,010 a 
0,030 mm et la pente granulometrique est de 1 a 3. 

20 4 - Composition reactive selon la revendication 3, caracte- 

risee en ce que le diametre moyen de particule est de 0,020 a 
0,030 mm et la pente granulometrique est de 1,25 a 2,50- 

5 - Composition reactive selon la revendication 4, caracte- 
risee en ce qu'elle est constituee de particules dont au moins 

25 90 % en poids ont un diametre egal ou inferieur a 0,055 mm et 
dont au maximum 10 X en poids ont un diametre inferieur a 
0,006 mm. 

6 - Composition reactive selon la revendication 4 ou 5, 
presentant la distribution granulometrique cumulative representee 

30 a la figure 2. 



PCT/EP95/00116 

WO 95/19835 



12 



7 - Composition reactive selon la revendication 3, carac- 
terisee en ce que le diaraetre moyen de particule est de 0,010 a 
0,020 mm et la pente granulometrique est de 1 a 3. 

8 - Composition reactive selon la revendication 7, caracte- 
5 risee en ce qu'elle est constituee de particules dont au moins 90 

% en poids ont un diametre egal ou inferieur a 0,035 mm et dont 
au maximum 10 % en poids ont un diametre inferieur a 0,005 mm. 

9 - Composition reactive selon la revendication 7 ou 8, 
presentant la distribution granulometrique representee a la 

10 figure 3. 

10 - Composition reactive selon I'une quelconque des reven- 
dications 1 a 9, obtenues par broyage d'une poudre qui comprend 
plus de 98 X en poids de bicarbonate de sodium et moins de 2 % en 
poids de monocarbonate de sodium et qui presente une distribution 

15 granulometrique telle qu'au moins 85 X en poids de ses particules 
aient un diaraetre inferieur a 0,500 mm et qu'au maximum. 25 Z en 
poids de ses particules aient un diametre inferieur a 0,040 mm. 

11 - Composition reactive selon la revendication 10, carac- 
terisee en ce que la poudre presente une distribution granulo- 

20 metrique telle que, pour 100 unites ponderales de particules, 85 
unites aient un diametre inferieur a 0,250 mm, de 50 a 70 unites 
aient un diametre inferieur a 0,125 mm, de 30 a 50 unites aient 
un diametre inferieur a 0,090 mm et moins de 25 unites aient un 
diaraetre inferieur a 0,045 mm. 

25 12 - Composition reactive selon la revendication 10 ou 11, 

caracteris^e en ce que la poudre comprend au moins 99 X en poids 
de bicarbonate de sodium et au maximum 1 % en poids de monocar- 
bonate de sodium, 

13 - Composition reactive selon I'une quelconque des reven- 
30 dications 1 a 12, pour I'epuration d'une fumee residuaire de 
1' incineration d'ordures menageres. 
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14 - Precede pour I'epuration d'une fumee contenant du 
chlorure d'hydrogene, selon lequel on Introduit dans la fumee, a 
une temperature de 125 a 600 **C, une composition reactive 
conforme a I'une quelconque des revendications 1 a 13 et on 

5 soumet ensuite la fumee a un depoussierage. 

15 - Procede selon la revendication lA, caracterise en ce 
que le depoussierage coraprend une separation electrostatique et 
en ce que la composition reactive que I'on introduit dans la 
fumee est conforme a I'une quelconque des revendications 4 a 6. 

10 16 - Procede selon la revendication 13, caracterise en ce 

que le depoussierage comprend une filtration a travers un tissu 
filtrant et en ce que la composition reactive que I'on introduit 
dans la fumee est conforme a I'une quelconque des revendications 
7 a 9. 

15 17 - Procede selon I'une quelconque des revendications 14 a 

16 1 caracterise en ce que le depoussierage de la fumee est opere 
plus de 2 secondes apres la fin de 1' introduction de la compo- 
sition reactive dans la fumee. 

18 - Procede selon la revendication 17, caracterise en ce 
20 que le temps ecoule entre la fin de 1' introduction de la compo- 
sition reactive dans la fumee et le depoussierage est de 2,5 a 6 
secondes . 
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The invention pertains to the purification of gas containing /I* 
hydrogen chloride. 

It pertains more especially to a reactive composition with a 
sodium bicarbonate base, which can be used to purify a gas containing 
hydrogen chloride. 

Incineration is a technology which is tending to become the norm 
for eliminating domestic, or municipal solid waste. Incineration of 
domestic solid waste is accompanied by the formation of smoke 
generally containing hydrogen chloride. It is imperative to eliminate 
the hydrogen chloride from the smoke, before expelling it into the 
atmosphere, 

A known process for purifying smoke containing hydrogen chloride 
consists of treating the smoke with sodium bicarbonate in order to 
decompose the hydrogen chloride, and to form sodium chloride. 

A process has been particularly proposed in which sodium 
bicarbonate is injected in a powder state into the smoke leaving the 
incinerator, and the smoke thus treated is then sent to the filter 
(SOLVAY & Co.; brochure TR. 895/5c-B-l-1290) . In this known process, 
the smoke is at a temperature of 2 60*^C at the area of injection of the 
sodium bicarbonate. It is used in a calibrated powder state, obtained 
by grinding, 90% of its weight being in the state of particles with a 
diameter less than 16 \xm. 



'Numbers in the margin indicate pagination in the foreign text. 
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In practice, the sodium bicarbonate powder used in this known 
process contains sodium monocarbonate . 

It has now been found that it is possible to optimize the 
effectiveness of the known process which was just described by 
selecting sodium bicarbonate of a well defined quality. 

The invention pertains then to a solid powdered reactive 
composition for purifying a gas containing hydrogen chloride, said 
reactive composition including more than 98% in weight of sodium 
bicarbonate, and less than 2% in weight of sodium monocarbonate, and 
having a particle size distribution defined by an average particle 
diameter less than 0.050 mm, and a particle size ratio less than 5. 

In the reactive composition according to the invention, the 
sodium bicarbonate, and the sodium monocarbonate are considered to be 
in the anhydrous state. 

According to the invention, the reactive composition contains 
more than 98% (preferably at least 99%) in weight of sodium 
bicarbonate, and less than 2% (preferably at the most 1%) in weight of 
sodium monocarbonate. It can eventually contain other impurities 
usually accompanying commercial sodium bicarbonate, in particular 
sodium chloride. 

The reactive composition according to the invention is a powdered 
solid. An important characteristic of the reactive composition 
according to the invention resides in its particle size distribution, 
which is characterized by an average particle diameter less than 
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0.050 mm (preferably at the most equal to 0.030 mm), and a particle 

size ratio a less than 5 (preferably at the most equal to 3). 

In the reactive composition according to the invention, the 

average diameter Dm, and the particle size ratio a are defined by the 

following relations 

Dn, = Z n j .D j, a = D90 - D ip 

S ni D50 

in which ni designates the frequency (in weight) of the particles with 

a diameter Di, and D90 (respectively D50 and Dio) represent the diameter 

for which 90% (respectively 50% and 10%) of the reactive composition's 

particles (expressed in weight) have a diameter less than D90 

(respectively D50 and Dio) . These particle size parameters are defined 

by the laser ray diffraction analysis method using a SYMPATEC 

measurement device, HELOS 12LA model made by SYMPATEC GmbH. 

The reactive composition according to the invention is specially 
designed for purifying smoke originating from furnaces incinerating 
domestic solid waste. This smoke generally contains sulfur dioxide in 
addition to hydrogen chloride. It has been observed that the reactive 
composition according to the invention effectively purifies this smoke 
of hydrogen chloride, and sulfur dioxide. 

In the reactive composition according to the invention, the 
sodium bicarbonate constitutes the main active compound. In addition, 
the sodium carbonate content, and the particle size distribution 
constitute two interdependent parameters. On the one hand, it has 
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been observed that, all else being equal, an excessive sodium 
carbonate content tends to cause agglutination of the reactive 
composition's particles, thus reducing its effectiveness. On the 
other hand, the reactive composition's particle size distribution must 
respect a compromise, knowing that a fine particle size will favor the 
reaction with the hydrogen chloride of the gas treated, while a larger 
particle size will favor the later separation of the reaction's solid 
products. Practically, the specially recommended reactive compounds 
are the ones for which the ponderal content in sodium bicarbonate is 
99 to 99.9%, the ponderal content in sodium monocarbonate is 0.1 to 
1%, the average particle diameter is 0.010 to 0.030 mm, and the 
particle size ratio is 1 to 3 . The optimal values of the particle 
size parameters are related to the means used for separating the solid 
products of the reactive composition's reaction with the hydrogen 
chloride, and if necessary, the sulfur dioxide of the gas treated. In 
effect, it was shown that these reaction products have a particle size 
distribution directly related to that of the reactive composition. 

One method for producing the reactive composition according to 
the invention, especially suited to the particular case in which an 
electrostatic filter is used as means for separating the previously 
mentioned reaction products, is the one in which the average particle 
size is 0.020 to 0.030 mm, and the particle size ratio is 1.25 to 
2.50. A preferred variant of this method for producing the /_4 
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invention is the one in which at least 90% in weight of the particles 
have a diameter equal to, or less than 0.055 mm, and at the most 10% 
in weight have a diameter less than 0.006 mm. 

Another method for producing the reactive composition according 
to the invention, especially suited to the particular case in which a 
filter of the filter cloth type (for example, a bag filter) is used as 
means for separating the previously mentioned reaction products is the 
one in which the average particle diameter is 0.010 to 0.020 mm, and 
the particle size ratio is 1 to 3 . A preferred variant of this other 
method for producing the invention is the one in which at least 9 0% in 
weight of the particles have a diameter equal to, or less than 0.035 
mm, and at the most 10% in weight have a diameter less than 0.005 mm. 

The reactive composition according to the invention is generally 
obtained by grinding raw commercial sodium bicarbonate powder. The 
powder's composition, and its particle size play an important role in 
the quality of the reactive composition according to the invention. 

According to a specially recommended method for producing the 
reactive composition according to the invention, it is obtained by 
grinding a powder which contains more than 98% (preferably at least 
99%) in weight of sodium bicarbonate, and less than 2% (preferably a 
maximum of 1%) in weight of sodium monocarbonate , and which has 
particle size distribution such that at least 85% in weight of its 
particles have a diameter less than 0.500 mm, and at the most 2 5% in 
weight of its particles have a diameter less than 0.040 mm. In 
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conformity with a preferred variant of the this method for producing 
the invention, the powder used in the grinding has a particle size 
distribution such that, for 100 ponderal units of its particles, 85 
units have a diameter less than 0.250 mm, 50 to 70 units have a 
diameter less than 0.125 mm, 30 to 50 units have a diameter less than 
0.090 mm, and at least 25 units have a diameter less than 0.045 mm. A5 

In the specially recommended production method which was just 
described, the grinding conditions constitute an important parameter. 
In particular, it is important to adjust the grinding in order to 
avoid unwanted, or excessive thermal decomposition of the sodium 
bicarbonate in the powder, through the effect of the heat released by 
the grinding. The optimal grinding parameters are directly related to 
other parameters, such as the grinder used, the particle size of the 
powder to be ground, and its content in sodium bicarbonate, and 
monocarbonate, the particle size distribution desired for the reactive 
composition according to the invention, as well as its content in 
sodium bicarbonate, and monocarbonate. In practice, the optimal 
grinding parameters can be determined easily in each particular case 
through routine laboratory work. 

All else being equal, the reactive composition according to the 
invention has optimal effectiveness as a reagent purifying smoke with 
hydrogen chloride, and if necessary, with sulfur dioxide. This 
effectiveness is revealed at the level of the excess of reactive 
composition needed for decomposing a defined fraction of hydrogen 
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chloride, and sulfur dioxide from the gas in relation to the 
stoichiometric amount . 

The reactive composition according to the invention has an 
interesting use for purifying residual smoke from the incineration of 
domestic solid waste. 

The invention then also pertains to a process for purifying smoke 
containing hydrogen chloride, according to which a reactive 
composition according to the invention, containing sodium bicarbonate, 
is introduced into the smoke at a temperature of 125 to 600°C, and the 
smoke is then subjected to dust collection. 

In the process according to the invention, the reactive 
composition is introduced into the smoke in a solid state. In 
general, the reactive composition is introduced into a current of the 
smoke circulating inside a reaction chamber.- Inside it, the sodium 
bicarbonate decomposes the smoke's hydrogen chloride creating sodium 
chloride. The function of collecting the smoke's dust is to extract 
the sodium chloride particles created. It can be done by any known 
appropriate means, for means by mechanical separation in a cyclone, 
filtration through a filter cloth, or by electrostatic separation. In 
the implementation of the process according to the invention, it is 
necessary to provide for sufficient time for the reaction of the 
sodium bicarbonate with the smoke's hydrogen chloride, before 
subjecting it to dust collection. In practice, it has been shown to 
be advantageous that the dust collection be done more than 2 seconds 

8 




(preferably in a time between 2.5 to 6 seconds) after finishing the 
introduction of the reactive composition into the smoke. 

The process according to the invention has a specially 
advantageous use for purifying smoke originating from the incineration . 
of domestic solid waste. In this particular use of the process 
according to the invention, the solid product recovered from the dust 
collection generally contains, in addition to sodium chloride, sodium 
sulfate, polyvalent metals in the metallic, or combined state, as well 
as sodium carbonate. This solid product can be processed in the 
manner explained in the international patent claim WO 93/04983 
[ (SOLVAY (Societe anonyme) ] . 

The peculiarities, and details of the invention will emerge from 
the following description of the attached sketches. 

Figure 1 diagrammatically shows a domestic solid waste 
incineration facility using the process according to the invention; 

Figures 2, and 3 are two diagrams reproducing the cumulative 
particle size distributions of two particular methods for producing 
the reactive composition according to the invention: 

The incineration facility shown in Fig. 1 includes an 
incineration furnace 1 (partially represented) , a waste-heat boiler 
2, a vertical tubular reaction chamber 3, a dust collection device A7 
4, and a smoke stack 5. The dust collection device 4 includes a 
cyclone 6, followed by a set 7 of electrostatic filters. In a 
variant, the facility can include a filter cloth filter, a bag filter 
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for example, in replacement, or below the set of electrostatic filters 
7 . 

The reaction chamber 2 is equipped with an injector 8 connected 
to a device 14 supplying a reactive composition. 

During the use of the Fig. 1 facility, the incineration furnace 1 
generates smoke filled with hydrogen chloride, sulfur dioxide, and 
other gaseous, and solid impurities, among which are heavy metals : 
This smoke leaves the furnace 1, goes through the boiler 2 in which a 
portion of its sensitive heat is recovered, then arrives, via a flue 
9, in the lower part of the reaction chamber 3, below the injector 8. 
The injector 8 is otherwise supplied with a powdered reactive 
composition according to the invention, originating from the supply 
device 14, whose operation will be explained below. Thus, in chamber 
3, the smoke is treated with the reactive composition coming from 
injector 8, the result of which is to decompose the hydrogen chloride, 
and the sulfur dioxide in the smoke, with the formation of sodium 
chloride, and sodium sulfate particles. When it leaves the reaction 
chamber 3, the smoke goes into the dust collection device 4 where the 
solid matter it contains is separated, in particular the heavy metals, 
as well as the sodium chloride, and sodium sulfate formed in the 
reaction chamber 3. The purified smoke is then transferred as is to 
smoke stack 5. 

The reactive composition used to supply the injector 8 originates 
from the supply device 14. This includes a silo 10, containing the 
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commercial sodium bicarbonate powder, and a grinder 11 first feed from 
the silo 10 by means of a vibrating distributor 12. The grinder 11 is 
the attrition type, in which the attrition energy is communicated to 
the material to be ground using an air flow (Kirk Othmer, Encyclopedia 
of Chemical Technology, Volume 21, 1983, page 157). The grinder has 
a sifter element. It is connected to the injector 8 using a pipe 13. 

The following examples are used to illustrate the invention. 
Example 1 • 

The incineration of domestic solid waste was done in an 
industrial facility of the type described above, referring to Fig. 1. 
When output from the incineration furnace, the smoke had the following 
characteristics : 

Ponderal composition (mg/Nm"^) 
HCl: 1300 

SO2: 200 

Temperature : 250''C 

Flow: 3500 Nm^^h 



Commercial sodium bicarbonate, with the following 
characteristics, was used in addition. 



Ponderal 


composition 


NaHCOs: > 99% 


Na2C03: < 1% 


Particle size distribution: 


Diameter (mm) 


Ponderal fraction (%) 


< 0.250 


> 85 


< 0.125 


50 - 70 


< 0.088 


30 - 50 


< 0.044 


< 25 
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This commercial sodiiam bicarbonate was ground in a RTM 300-S 
attrition grinder, made by STM, s.n.c. The grinder's operation was 
adjusted in order to obtain a reactive composition with the particle 
size distribution shown in Figure 2, and the following ponderal l_ 
composition : 
NaHCOa: > 99% 
Na2C03: < 1% 

Figure 2 reproduces the cumulative particle size distribution of 
the reactive composition recovered from the grinder. In this figure, 
the X axis represents the particle diameter, expressed in microns, and 
the y axis represents the cumulated ponderal fraction, expressed in % 
of the undersize. 

The reactive composition recovered from grinding was immediately 
injected as is into the smoke, at a rate corresponding more or less to 
1.6 mole of NaHCOs per mole of (HCI+SO2) of the smoke. The smoke thus 
treated then underwent dust collection using an electrostatic filter. 

The composition of the smoke after the purifying, and dust 
collection treatment was analyzed. 
HCl: 200 mg/Nm^ 
SO2: 10 mg/Nm^ 
Example 2 • 

The Example 1 test was done again with smoke having the following 
characteristics upon leaving the incineration furnace: 

Ponderal composition (mg/Nm-^) 
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HCl: 647 

SO2: 100 

Temperature : 167°C 

Flow: 36000 Nm^'^h 

The same commercial sodium bicarbonate powder as in example 1 was 
used. The conditions for grinding the powder were however modified in 
order to obtain a reactive composition with the cumulative particle 
size distribution shown in Fig. 3 (the x, and y axes are identical /lO 
to the ones in Fig. 2), and the following ponderal composition: 
NaHCOs: > 99% 
Na2C03: < 1% 

The reactive composition recovered from grinding was immediately 
injected as such into the smoke, at a rate corresponding more or less 
to 1.2 mole of NaHCOs per mole of {HCI+SO2) of the smoke. The smoke 
thus treated then underwent dust collection using a filter cloth 
filter. 

The composition of the smoke after the purifying, and dust 
collection treatment was analyzed. 
HCl: 5 mg/Nm^ 
SO2: < 10 mg/Nm^ 

CLAIMS /II 
1. Solid powdered reactive composition for purifying a gas 
containing hydrogen chloride, said reactive composition including more 
than 98% in weight of sodium bicarbonate, and less than 2% in weight 
of sodium monocarbonate, and having a particle size distribution 
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defined by an average particle diameter less than 0.050 mm, and a 
particle size ratio less than 5. 

2. Reactive composition according to Claim 1, characterized by 
the fact that the ponderal content in sodium bicarbonate is at least 
99%, the ponderal content in sodium monocarbonate is at the most 1%, 
the average particle size is at the most equal to 0.030 mm, and the 
particle size ratio is at least equal to 3. 

3. Reactive composition according to Claim 2, characterized by 
the fact that the ponderal content in sodium bicarbonate is from 99 to 
99.9%, the ponderal content in sodium monocarbonate is from 0.1 to 1%, 
the average particle size is from 0.010 to 0.030 mm, and the particle 
size ratio is from 1 to 3 . 

4. Reactive composition according to Claim 3, characterized by 
the fact that the average particle size is from 0.02 0 to 0.03 0 mm, and 
the particle size ratio is from 1.25 to 2.50. 

5. Reactive composition according to Claim 4, characterized by 
the fact that it consists of particles of which at least 90% in weight 
have a diameter equal to, or less than 0.055mm, and of which at least 
10% in weight have a diameter less than 0.006 mm. 

5. Reactive composition according to Claim 4 or 5, with the 
cumulative particle size distribution shown in Figure 2 . 

7. Reactive composition according to Claim 3, characterized _/!_ 
by the fact that the average particle size is from 0.010 to 0.020 mm, 
and the particle size ratio is from 1 to 3 . 
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8. Reactive composition according to Claim 7, characterized by 
the fact that it consists of particles of which at least 90% in weight 
have a diameter equal to, or less than 0.035mm, and of which at least 
10% in weight have a diameter less than 0.005 mm. 

9. Reactive composition according to Claim 7 or 8 , with the 
cumulative particle size distribution shown in Figure 3. 

10. Reactive composition according to any one of Claims 1 to 9 , 
obtained by grinding a powder which contains more than 9 8% in weight 
of sodium bicarbonate, and less than 2% in weight of sodium 
monocarbonate, and which has particle size distribution such that at 
least 85% in weight of its particles have a diameter less than 0.500 
mm, and at the most 25% in weight of its particles have a diameter 
less than 0.040 mm. 

11. Reactive composition according to Claim 10, characterized by 
the fact that the powder has a particle size distribution such that, 
for 100 ponderal units of its particles, 85 units have a diameter less 
than 0.250 mm, 50 to 70 units have a diameter less than 0.125 mm, 30 
to 50 units have a diameter less than 0.090 mm, and at least 25 units 
have a diameter less than 0.045 mm. 

12. Reactive composition according to Claim 10 or 11, 
characterized by the fact that the powder contains at least 99% in 
weight of sodium bicarbonate, and at the most 1% in weight of sodium 
monocarbonate . 
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13. Reactive composition according to any one of Claims 1 to 12, 
for purifying residual smoke from the incineration of domestic solid 
waste . 

14. Process for purifying smoke containing hydrogen chloride, 713 
according to which a reactive composition according to one of Claims 1 

to 13, is introduced into the smoke at a temperature of 125 to 600°C, 
and the smoke is then subjected to dust collection. 

15. Process according to Claim 14, characterized by the fact that, 
the dust collection includes an electrostatic separation, and in that 
the reactive composition that is introduced into the smoke is in 
conformity with any one of Claims 4 to 6 . 

16. Process according to Claim 13, characterized by the fact that 
the dust collection includes filtration through a filter cloth, and in 
that the reactive composition that is introduced into the smoke is in 
conformity with any one of Claims 7 to 9 . 

17. Process according to any one of Claims 14 to 16, 
characterized by the fact that the dust collection is done more than 2 
seconds after finishing the introduction of the reaction composition 
into the smoke. 

18. Process according to Claim 17, characterized by the fact that 
the time between finishing the introduction of the reaction 
composition into the smoke, and the dust collection is from 2.5 to 6 
seconds , 
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